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ABSTRACT 


A cotter includes a gravuer roll rotatably mounted in a 
fountain of coating material. A doctor blade engages 
the roll and doctors material from the surface* A curved 
predictor deflector opens upstream of the material and 
has an inclined upper edge at about the level of the 
material to form a wedge-shaped gap forcing material 
into the roll. The deflector bottom is spaced from the 
fountain bottom to define a return path. A curved de- 
flector at the doctor blade collects doctored material 
from the doctor blade and returns it to the return path, 
The predoctor generates a reverse material flow in the 
fountain creating a pressure at the return path to create 
a smooth circulation of coating material and essentially 
constant level in the said container. 

12 a aims, 2 Drawing Figures 
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hnr-rro nt At™ AMAfi^ro ~™ reverse velocity in the lower portion of the bath. The 

DOCTOR BLADE j^PARATUS FOR COATING first deflector tends to divert theJuquid being carried by 
APPARATUS the roll The return flow in conjunction with the curved 

BACKQRoiTwn n-p tw iMVBxmriM * deflector appears to create a nozzle and venturi effect at 
BACKGROUND OF THE INVENTION 5 the lower end of the first deflector means. This assists in 
The present invention relates to a doctor blade appa- creation of the reduced pressure adjacent the first 

ratus for coating apparatus and particularly to a doctor deflector and improves the flow of material, The result 
blade apparatus establishing improved filling of a coat- is a significant improvement in a smooth and undis- 
ing roll and stabljzing the flow of liquid in the supply. turbed circulation of the liquid, with a minimum tend- 
In the application of a ink coating to a member, ro- 10 ancy for the liquid to increase in level adjacent the 
tary coating applicators are widely used. Coating is discharge side of the cylinder. This also xninimized the 
used herein to broadly define any liquid transfer from a tendency for the liquid to flow laterally to the ooDOsite 
supply. In a practical system, a gravure or analox cylin- ends of the roll. 

der or roll is rotatably mounted within the upper sur- The result of the present invention is therefore a 
Sa^Sft to J^r f ? red l ° *" Web ' " «^vely uniform ^ 

l^^^^J^J!! *^^»™ or mficantly contributes to applicant of a uniform and 

Sv^K^ £ f- T^' ^^tagisaccu^ high quality filling of the roll and the resulting effective 
rately applied to the cylinder by mounting of a doctor high quality transfer of the lkmid on rheuS? 
blade to the discharge side of the bath. The roll dips into ^ C ° n tte Web * 

the material with pressure filling of the cells and the ^ DESCRIPTION OF THE DRAWINGS 
doctor blade removes excess material from the surface n,* - . - ... 4t . 

of the cylinder such that a precise and uniloiS cSS tJE^T** ff~erally illustrate 

of the rnaterial is appfced^to the ceTWc^ed aS 5 o^oe^nS^^ ** 
surface in then moved onto the moving web, directly or 

through an offset cylinder for subsequent transfer to the 23 £* c ™ ? i . , , 
web, in accordance with known and recognized roller i l is a side elevational view of a gravure roll 

applicators. ™oS"«ca roner coating apparatus, with parts broken away and see- 

In such apparatus, the high speed rotation of the ™™ to illustrate a predoctor assembly and a doctor 
cylinder in the bath tends to establish a flow of the Wade assembly; and 

material within the bath. The material tends to flow to 30 FIG : 2 15 m enlarged view more clearly illustrating 
the downstream side of the cylinder, with creation of a tbe action of *°°tor bl »<k assembly in the invention, 
static pressure. The liquid material rises in the down- DESCRIPTION OF THE. HJ jtqto A-r*m 

stream side and tends to circulate about the ends of the i^^ukj^i I rjxuSTRAT^D 

cylinder to the upstream side with a disturbance in teMBODlMENT 
pressure for the filling the cells. Further, undesirable 35 ^storing to the drawing and particularly to FIG. 1, 
agitation and foaming of the material within the bath is * Bravure rotary coater 1 is illustrated for applying of a 
. often created. As the speed of rotation increases, the art coating to one surface of a web, a sheet or any other 
has taught the use of special packing rolls" for filling of substrate, not shown, as it had passed through the 
the cells. coater. A gravure cylinder Or roll 2 is rotatably 

SUMMARY OF THE PRESENT INVENTION * Z^^r^^SLS 
Generally, m accordance with the present invention, material 4. The gravure roll 2 in accordance with eon- 
the supply container is formed with an improved cell ventional construction is formed with a pattern of adja- 
filhng means including deflector means located in the oent, minute recesses, not shown, within which the 
supply and particularly in the downstream portion of 45 coating material 4 is carried. After the material is ap- 
the bath to establish a smooth continuous circulation of Piled to the roll, it can be transferred directly from the 
the liquid from adjacent the cell filling means and the gravure roll to the substrate Or though one or more 
doctor blade assembly back through the lower portion additional transfer rolls. A transfer roll 5 is shown rotat- 
or tne bath to establish and maintain an essentially con- ably mounted above the gravure roll 2. The ink 4 is 
stant level of the liquid throughout the bath. The defleo- tf) picked up by roll 2 transferred from roll 2 to the roll 5. 
tor means includes a first carved deflector mounted The substrate, not shown, may for example pass be- 
adjacent to the downstream portion and spaced up- tweenroUs 2 and 5, between the roll 5 and a rurtherroIL 
stream from the doctor blade assembly. The curved not shown, pass directly over the gravure roll or the 
deflector funcbons as a predoctor to limit the volume of like for transfer of the coating to the substrate. It is 
t Ti* u £r y with the high speed roll and tends to 55 important however to apply the material to fully fill the 
smoothly direct and ^establish a flow of the liquid from recesses without esrJs^atiug SbT/S 
along the upper surface portion of the bath down- on the roll surface in order to effect an^ppropriate 
wardly to the lower portion; with the return flow mov- uniform and high quality transfer from the ravuer roll 
Ef S t0 *f ° PP0Ske ° fthe I* 6 Proctor A doctor bladT Sbly or unit 6 is 
factions to also create a pressurized filling of the cells 60 discharge side of the fountain 3 and includes a doctor 
l^T* *? W del3cct0r h to blade 7 located with respect to the roll 2 to rmovHw 

and located nnmediatdy adjacent to the doctor blade excess coating, as at 6. The rotating movement of ihe 
and serves to forther direct the flow of the liquid from roll 2 through the fountain general forxS^ andon 
S^/^ aCent t0 ^ <3*^™*« down- the coating^terial 4 v^thinTe foun^^d Ae nute^ 
^SLSS ar^ V ^L^ W Ta* 0 ^ p bctw if n 65 rial tends to flow in the direction of the romton^te 
tne urst deflector and the bottom of the container. The forces on the material thus tend to move the material 
rotanng cylinder tends to create a relatively larger ve- forwardly in the fountam^^^KeSn^ 
loaty in the upper portion of the bath with respect to a material also tend to cause £ I rna^oXS iS? 
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coward the end* of the doctor blade assembly 6 and roll doctor blade assembly 6 is mounted to the downstream 
Z. Such movement in the past has created significant side of the fountain pan 14 and projects inwardly over 
difficulty with respect to maintaining a proper supply the edge of the fountain to locate the doctor blade 7 in 
and transfer of the coating to the cylinder. There has operative engagement with the cylinder. The doctor 
also been a certain amount of agitation of the bath and 3 blade assembly, in accordance with preferred practice, 
a substantial variation in the level of the bath creating an is releasably mounted to the frame structure to permit 
inefficient transfer of the coating material to the surface mounting to either side of the fountain. Thus, depending 

Aftmdof f^n^^T*** 1 * risc f 0 ^ u P° n ^ Particular method of imprinting, the rotation" 
the end of the roll 2 and move upwardly along the end of the gravure roll 2 may be reversed, with a reverse 

taces of the roll Z 10 positioning of the doctor blade assembly and fountain. 

The present invention is particularly directed to the More particularly, the doctor blade 7 is a blade span- 
construction of the fountain 4 and particularly, to the nmg substantially the length of the roll 2. The blade 7 is 
doctor blade assembly 6 in oombmation with a special releasably clamped or otherwise secured in a pivot 
predoctor unit 9 which functions as a pressurized filling bracket 17 which is suitably mounted in a support, not 
means and a bath level and stabilizing apparatus. The 13 shown. As the gravure roll rotates, the hydraulic action 
coating apparatus may otherwise be of any suitable or of the coating fluid on the blade deflects the blade 
desired construction and no further description thereof against the roll. 

is given other than is necessary to clearly and fuUy The doctor blade deflector 10 is fixed to the under- 
desonbe the illustrated embodiment of the present in- side of the clamp bracket 17 in any suitable manner. The 
ve £ tlol V 1 . 20 deflector 10 is a continuous uninterrupted member de- 

Referring particularly to FlOS. 1 and 2» the doctor fining a continuous wall for deflecting of the material 4 
blade 6 includes a flow deflector 10 and the predoctor across the total width of the roil 2. The cross-section of 
unit 9 includes a flow deflector 11. The deflectors 10 the deflector as is clearly shown in FIGS. 1 and 2 is a 
and U are specially constructed and arranged to con- generally spiral-like configuration and * shown includ- 
jointly operate to establish a continuous and smooth 25 ing an upper substantially straight portion 22 secured to 
flow of the doctored coating material 8 from unit 6 and the underside of the bracket 17. The curved portion of 
from the upper surface of the bath from unit 9, as at 12. the deflector opens toward the opposite end of the pan 
The doctored material flows downwardly and re- and terminates in a path directed toward the predoctor 
versely into the trailing portion of the bath with assembly 9 with target lines toward the gap 15 The 
smooth, laminar type flow as a result of the deflectors 30 doctor material is turned smoothly in the upper portion 

10 and LL The flow characteristic is such as to ©flee- of the deflector and then downwardly into the pan 
tjvely balance the tendency of the rotating cylinder to where it merges with the material in the pan. The doc- 
cause the material to flow and build up in the leading tored material 8 flows smoothly and with very minimal 
portion of the coating bath. The deflector plates are foaming of the material 

generally simple curved members secured to the foun- 35 The level 23 of the material 4 in the pan 13 is gener- 
tafcu The deflector 10 of the assembly 6 is located above ally at the level of the upper end of predoctor deflector 
L ba ™ 4 and cxtcnds downwardly and 11 to the downstream side of deflector 11. The level 24 
rearwardly toward the prc-doctor unit 9. The deflector fo the upstream side between deflector 11 and the doc- 

11 of the prenjoctor unit 9 is located within the bath 4 tor assembly 6* is substantially lower and the level is 
and curves downwardly and rearwardly, The deflector 40 adjustable because or the rotation forces of the roll 2. 
11 terminates in spaced relation to the bottom wall 13 of The level will vary with roll speed and the viscosity of 
the fountain pan 14. The upper end edge 16 of the de- the material. The structure is preferably designed so 
fleeter 11 is spaced at the upper operating level of the that the level 24 does not fall below the lower end of the 
bath 4 and functions as a predoctor which establishes an deflector 11. 

excessive coating of material on the roll 2 to insure 45 The predoctor deflector 11 is shown as a semi-circu- 
fillmg of the gravure roll 2. The deflector 10 located lar member mounted with the pan 13- The deflector 11 
immediately adjacent the doctor blade 7 deflects the is affixed as a convenient mounting to the opposite end 
removed material 8 into the bath and to gap 15 between walls of the pan and thus defines a partial closure wall 
the deflector 11 and the bottom wall 13 of the pan 14 for confining of the material 4. The edge 5 is chamfered 
Tne mtexaction of the return flow creates a pressure 50 to define a precise angle with the tangent of the aligned 
cjstnbution tending to establish a smooth flow charac- portion of the roll 2. as shown 26. The angle creates a 
tanido. ^Thus, the rapid moving liquid 12 which is nip for the coating material to insure application of the 
forced downwardly and through the predoctor defleo- coating to fully ffll the surface of the gravure roll. The 
tor li creates a pressure in the gap 15 and tends to rotating roll creates hydraulic forces within the wedge- 
create a venturt-cype acnon with a significant improve- 55 shaped nip 26 to positively force the liquid into the rolls 
ment m the smooth flow of the doctored material 8 into cells. The deflector 11 is located to the downstream side 
tne oath and m such a manner as to maintain an essen- of the cylinder and extends downwardly with the lower 
tially constant liquid level. The high velocity flow 12 edge or the radius point 27 of the deflector 11 located 
7% J* If^SFl Pressure at the lower edge of the slightly above the bottom of pan 14. The deflector thus 
deflector 11 which creates a suction force on the liquid 60 extends downwardly and curves back toward the oppo- 
to the outside of deflector It site side of the cylinder to define a reverse flow of the 

More particularly, the fountain pan 14 is a suiiable fluid, as shown at 12. The lower end of the deflector 11 
open top container having flat end walls and inclined is Spaced upwardly from the pan bottom 13 and defines 
front and back walls connected to a flat bottom wall 13, the narrow passageway 15 between its lower portion 
In a practical structure, support arms, not shown, may 65 and the bottom wall, The deflector 11 extends beyond 
be secured to the underside of the fountain with suitable the lowest print 27 and thus curves slightly upwardly 
hydrauhc powered means provided to support the foun- For example, the extension may be kbout 10 degrees 
tarn in relation to the gravure cylinder or roll 2. The beyond the vertical plane through the center ITihe 
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^ fl «^^^,^ tlMB *!r ,e S 1 ^ nOZ ^ 9haped m tod *• of Ae » second deflector lo- 

The hflsir w*i „f n..w • i a ■ material from said doctor blade assembly and extendine 

suhSu S IS 4 ■? m ^ k a curved ^figuration to return the doctored 3 

SS« ™f th^r^°^H° r ^ d PipC , 3 °±. the rial to the fountain between J^SgnZS 

toffie^emh^KSE^ the 600101 "? predo °- 10 8aid Predoctor deflector, said predoctor LflWgeu- 

nifSeant m comparison to the usual nan and doctor blade tuovidln* ^Ln^fc^i- aasemoiy and thereby 
units used in gravure printing and the X. ~ 5S?7 COn ? Bnou ? otoctttatioa of coating 

The M^in . 7<7 . „ material operable to maintain- an essentially constant 

The deflectors 10 and 11 are specially constructed level in the said bath and es^^Tm^L^t^, 

and arrange to operate conjoindy. The flow character- lence within the bath. y P reventm * tnrt,u - 

portion of the coatmg path. The interaction of the re- edtre sli&btlv swmH fr^TriS ^TT * ? - 

tton, apparently with a very significant improvement in lar section, said second detteetorl^ ^^LST« 
the smooth flow of the coating materia] within the path saidlocS bSel^bStX ^STmSS 
"nsSflSS leveT* 1 " * " » ^ the undergo? K^ade to^S"e 

In summary, deflector 11 serves to limit the rotational Kted* to d^^^H^l^^ *f r ^ n *»*« 
d^offc^wMta^tocomplS^ b^^Ser^e^rthe^Te^ oTm?^ 

Hon within ti. rata tody of the (UftlTSSlSwSi Jv^<JSSf JST??? ,,np ? , S*° ' > ?« l,,, » Mn • 
The nMCMf .v... • , • , . . of fl»e roll in said bath of coatmg material/ said roll 
- 1 iP*f sent mvenuon thus provides a simple stabliz- tending to cause said material to flow wiAfa Jid fmm 
mg reliable apparatus for the ink or other fluid both for 40 tarn in the d^tioT DfthT^ul iJ^^TZSZ m T 

^ 0 S^S B T V s * e ««t»6 chancteris- doctor blade adapted to opemtr^TeWSX 
SL afthe^SL mlnnniZeS SerVWe Md d0Wn " of *• «*l above the Icvel^he Jth toTmove SS 

I cW tgarded as the invention, tor having an upper terminal end spaced from said doc 

fountain for con^ ^iCSa^oXlLc 1^^^°° b ° a *" CTea ^ * ^ ™ a {oT 

assembly «Z3SSS«5^3£ SftfSi iSSi^^^^S^ ^ 

a doctor blade adapted to opemtivcly engage tliesnr? Sly conauuTlev^lta L^iS^S^ mto ? h ? n . ,,n es f5 n " 
face of the cylinder above the levcHnmVfa* toT » ffiSKStet ^ ^ ^ ™^ turbu- 
move excess coatmg material carried by the cylinder as S The ««f««it,.« «f ^ „.i. uI 

it rotates frcWthe bath, the rotation of^d cvLndet defle^SS^ ~.£?T 4 whcrttm 8aw Proctor 

in said bath creating forS nTthe^ cZ^n* SeS* fl^f^ & ! ^ of ^ d 

to fl6w in fteSon ofromtioVand SStor bS STbo^^th" % T** UpWard,y ^ 

^d ^rfit^ W 2™^^h?b^ofS^5 

SStSSre*53: ?rrriSS-SSS£ 
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ing material from the doctor blade unit and thereby having an inclined upper edge mounted in closed 

pioWding a smooth continuous flow. spaced relation to the circumference of the roll at ap- 

6. The apparatus of claim 5 wherein said doctor de- proximately the level of the coating materia] to form a 

fleeter fe located and constructed to direct the doctored wedge-shaped gap for forcing material onto the gravure 
^^^^^ ?S ^IS 80 ! ™*T 5 nl1 •*» having a bottom edge spaced upward^from 

^t^^^t^^J^^ il€Cm ^ ** the ofthc ^ounuiin tf define a rkum ojenmg 

^ ^™^ B S/ ^' . . ■ . f . between the deflector and the bottom of the foun^a 

one edge and merging with a su^tial" pScS 10 ^^t*?* ^^^^ member ope^ 

lar section, said dotur deflector b^g^cc^To HSff?^^ 

said doctor blade unit with said a pW portion adja- £^ ^Ia^^L U *?^ b ^ f ? r 

cent the underside of the doctor blade to direct the flow ^"^^f »^irom said doctor blade 

into the curved portion, and extending in a curved configuration to return the 

*. The apparatus of claim 4 wherein said predoctor 13 J"*** 1 "^f"^ between the container and predoctor 

deflector includes a predoctor means located adjacent <Jcflcc ^ r ! predoctor deflector generating a flow of 

the roll to force liquid onto the roll. material in the bath in a reverse direction of said fim- 

9. The apparatus of claim 4 wherein said predoctor mm3ed flow and creating a pressure differential adjacent 
deflector has an upper edge slightly spaced from the ™ c Iower end ° f Proctor blade unit to assist the 
roll to form a small gap therebetween. 20 flow ^ the doctored coating material from the doctor 

10. The apparatus of claim 9 wherein said upper edge blade unit and thereby providing a smooth continuous 
is chamfered to define a wedge-shaped gap. circulation of coating material operable to maintain an 

11. A coating apparatus including a rotating gravure essentially constant level in the said bath and essentially 
roll in a confined bath of coating material* comprising a preventing turbulence within the bath. 

fountain for containing said coating bath, a doctor blade 25 The apparatus of claim 11 wherein said doctor 

unit mounted adjacent said fountain and including a blade deflector includes a first portion extending from 

doctor blade adapted to operatively engage the surface one edge and merging with a substantially partial circu- 

of the cylinder above the level of the bath to doctor lar section, said doctor blade deflector being connected 

coating material carried from the surface of said roll! to said doctor blade unit with said first portion adjacent 

the rotation of said cylinder in said bath creating forces 30 the underside of the doctor blade to direct the flow into 

in the bath causing the bath to flow hi the direction of the curved portion, said curved portion being located to 

rotation and the doctor blade assembly, a predoctor direct the flow downwardly into the space between the 

deflector located between the lower end of the cylinder underside of the lower end of the predoctor deflector 

and the doctor blade unit, said predoctor deflector and a bottom wall of the fountain, 

being a curved plate opening upstream of said flow and 35 * * * * * 
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